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02'8/(,1752'8&7,21
5HVHDUFKHUVVFKRODUVDQGVFLHQWLVWVPDLQEXVLQHVVLVVFKRODUO\FRPPXQLFDWLRQ
:HFRPPXQLFDWHDERXWRXUZRUNWRRWKHUVDVZHSXVKWKHERXQGDULHVRIZKDW
ZHNQRZDQGWKHVRFLHW\NQRZV:HTXHVWLRQHVWDEOLVKHGQRWLRQVDQGWUXWKV
DERXWVFLHQFH:HVKDUHRXUILQGLQJVZLWKRWKHUVDQGLQDZD\WKDWLVSRSXODUO\
NQRZQDVVFKRODUO\FRPPXQLFDWLRQZKLFKHPHUJHGZLWKWKHSXEOLFDWLRQRIILUVW
MRXUQDOLQ+RZHYHUWKHWHUPJDLQHGSRSXODULW\RQO\LQWKHVDV
DFFHVVWRSHHUUHYLHZHGDQGVFKRODUO\FRPPXQLFDWLRQEHFDPHGLIILFXOW7KLV
PRGXOHKDVIRXUXQLWVFRYHULQJLQWURGXFWLRQWRVFKRODUO\FRPPXQLFDWLRQSHHU
UHYLHZHGMRXUQDOVHOHFWURQLFDMRXUQDOVDQGGDWDEDVHVDQGWKH6HULDOV&ULVLV$W
WKHHQGRIWKLVPRGXOHWKHOHDUQHULVH[SHFWHGWREHDEOHWR
 ([SODLQSKLORVRSK\PLVVLRQDQGREMHFWLYHVRIVFKRODUO\FRPPXQLFDWLRQ
 'HVFULEHWKHSURFHVVRIVFKRODUO\FRPPXQLFDWLRQ
 ,GHQWLI\GLIIHUHQWFKDQQHOVRIVFKRODUO\FRPPXQLFDWLRQ
 'LVFXVVWKHG\VIXQFWLRQLQJRIWKHVFKRODUO\FRPPXQLFDWLRQ
,Q8QLW,QWURGXFWLRQWRVFKRODUO\FRPPXQLFDWLRQZHKDYHGLVFXVVHGGLIIHUHQW
DVSHFWVRIVFKRODUO\FRPPXQLFDWLRQ±SDUWLFXODUO\LWVJHQHVLVLPSRUWDQFHDQG
HWKLFVRIDFDGHPLFSXEOLVKLQJDQGGLIIHUHQWFRPPXQLFDWLRQFKDQQHOVDYDLODEOH
LQDFDGHPLFSXEOLVKLQJ6RPHRIWKHVHFKDQQHOVDUHFRPPRQO\GHVFULEHGDV
SULPDU\VRXUFHVDVWKH\SURYLGHILUVWKDQGWHVWLPRQ\RUGLUHFWHYLGHQFH
FRQFHUQLQJDWRSLFXQGHULQYHVWLJDWLRQ+LVWRULFDOO\VFLHQWLILFMRXUQDOVZHUH
LQLWLDWHGE\OHDUQHGVRFLHWLHVDQGRWKHUVFKRODUO\FRPPXQLWLHVIRUUHSRUWLQJ
UHVXOWVRIFRQFOXGHGUHVHDUFKZRUNVRUVFLHQWLILFGLVFRYHULHV1RZPDQ\IRU
SURILWSXEOLVKHUVKDYHVWDUWHGSXEOLVKLQJUHVHDUFKMRXUQDOV
8QLW&RPPXQLFDWLQJZLWK3HHU5HYLHZ-RXUQDOVFRYHUVWZRLPSRUWDQW
DFDGHPLFSXEOLVKLQJFKDQQHOVQDPHO\SHHUUHYLHZHGMRXUQDOVFRQIHUHQFHVDQG
WKHLUSURFHHGLQJV7KLV8QLWDOVRKLJKOLJKWVGLIIHUHQWPHWKRGVDQGSURFHGXUHVRI
SHHUUHYLHZLQJIRUSXEOLVKLQJSULPDU\OLWHUDWXUHHPDQDWHGIURPUHVHDUFK
VWXGLHV7KHSHHUUHYLHZLQJLVHVVHQWLDOIRUYDOLGDWLQJTXDOLW\RIUHVHDUFK
ILQGLQJVFRQYH\HGE\UHVHDUFKHUVZKLFKDUHVXEMHFWWRIXOILOPHQWRIHWKLFDO
VWDQGDUGVDQGDSSURSULDWHUHVHDUFKGHVLJQVDPSOLQJDQGRWKHUPHWKRGRORJLFDO
LVVXHV
,Q8QLW(OHFWURQLFMRXUQDOVDQGGDWDEDVHVZHKDYHGLVFXVVHGWKHHPHUJHQFH
RIHOHFWURQLFMRXUQDOVLQDFDGHPLFDQGUHVHDUFKHQYLURQPHQWGXHWRZLGH
SUROLIHUDWLRQRILQIRUPDWLRQDQGFRPPXQLFDWLRQWHFKQRORJLHV,&7LQUHVHDUFK
FRPPXQLFDWLRQVDQGDFDGHPLFSXEOLVKLQJ6FLHQWLILFFRPPXQLWLHVDQGVFLHQWLILF
FRPPXQLFDWLRQVIURPWKHJOREDO6RXWKDUHJHWWLQJVXEVWDQWLYHDWWHQWLRQV
WKURXJKDGDSWDWLRQRIHOHFWURQLFMRXUQDOVDQGHOHFWURQLFDFDGHPLFGDWDEDVHVLQ
WKHSURFHVVRIUHVHDUFKFRPPXQLFDWLRQV
,Q8QLWWKH6HULDOV&ULVLVZHGLVFXVVWKHFRVWRISHHUUHYLHZHGSXEOLFDWLRQV
DQGWKHSUREOHPVIDFHGE\UHVHDUFKHUVLQGHYHORSLQJFRXQWULHV7KHIRFXVRIWKLV
XQLWLVRQKLJKOLJKWLQJWKHSUREOHPVDQGGLVFXVVHVSRVVLEOHVROXWLRQVLQFOXGLQJ
WKHHPHUJHQFHRIRSHQDFFHVVDVRQHRIWKHVROXWLRQV2SHQDFFHVVMRXUQDO
SXEOLVKLQJKHOSVLQPLWLJDWLQJVRPHRIWKHSUREOHPVDVVRFLDWHGZLWKVHULDOV
FULVLV

6FKRODUO\
&RPPXQLFDWLRQ

81,7,1752'8&7,21726&+2/$5/<
&20081,&$7,21
6WUXFWXUH
 ,QWURGXFWLRQ
 /HDUQLQJ2XWFRPHV
 2EMHFWLYHVRI6FKRODUO\&RPPXQLFDWLRQ
 +LVWRULFDO3HUVSHFWLYHVRI6FKRODUO\&RPPXQLFDWLRQV
 )RXQGDWLRQVRI6FLHQFHDQG6FKRODUVKLS
 7KH3URFHVVRI6FKRODUO\&RPPXQLFDWLRQ
 'LIIHUHQW&KDQQHOVRI6FKRODUO\&RPPXQLFDWLRQ
 3ULQFLSOHVDQG3DUDGLJPVRI6FLHQWLILF&XOWXUH6FKRODUVKLS
 /HW8V6XP8S
 &KHFN<RXU3URJUHVV
,1752'8&7,21
,QDQDFDGHPLFUHVHDUFKHQYLURQPHQWVFKRODUO\FRPPXQLFDWLRQVEHFRPH
FHQWUDOSDUWRIWKHSURFHVVRIGHOLEHUDWLRQV6FKRODUO\FRPPXQLFDWLRQVDUH
FDUULHGRXWXVLQJFHUWDLQFKDQQHOVRIFRPPXQLFDWLRQVE\VFKRODUVDQG
DFDGHPLFLDQV0RVWLPSRUWDQWRQHVDUHVFKRODUO\MRXUQDOVFRQIHUHQFH
SURFHHGLQJVUHVHDUFKPRQRJUDSKVGLVVHUWDWLRQVUHVHDUFKUHSRUWVDQGSHUVRQDO
PHPRLUV,QWHUQHWQRZSURYLGHVPXFKHDVLHUDQGLQVWDQWPHDQVRIFRQQHFWLRQ
6RFLDOPHGLDLVDERRQIRUDQ\W\SHRIFRPPXQLFDWLRQ
7KHOHDUQHGVRFLHWLHV±WKHIRUPDOLQVWLWXWLRQVUHSUHVHQWLQJVFLHQWLILFDQGWKLQN
WDQNFRPPXQLWLHV±DUHSULPDULO\UHVSRQVLEOHIRULQLWLDWLQJVFKRODUO\MRXUQDOV
LQWKHLUUHVSHFWLYHVXEMHFWDUHDVZKHUHPHPEHUVFDQFRPPXQLFDWHWKHLUUHVXOWV
RIVFLHQWLILFUHVHDUFKDQGJHWYDOXDEOHIHHGEDFNVIURPUHDGHUVRIWKHVHMRXUQDOV
RUIHOORZPHPEHUVRIWKHVHOHDUQHGVRFLHWLHV6LQFHWKHPLGWZHQWLHWKFHQWXU\
DQGODWHUOHDUQHGVRFLHWLHVKDYHVWDUWHGFROODERUDWLQJZLWKIRUSURILWSXEOLVKHUV
± IRUDFKLHYLQJJOREDORXWUHDFKJOREDOUHDGHUVKLSDQGJOREDODXWKRUVKLS,&7
HQDEOHGHQYLURQPHQWKHOSVLQJOREDORXWUHDFKRIVFKRODUO\OLWHUDWXUHPRUH
UDSLGO\WKDQHDUOLHUSULQWRQO\HUD6FKRODUO\FRPPXQLFDWLRQVJRWHQRUPRXV
LPSHWXVZKHQVFKRODUO\OLWHUDWXUHEHFRPHVJOREDOO\DQGLQVWDQWO\DFFHVVLEOH
WKURXJKRQOLQHPRGHLQWKHJOREDOL]HGVRFLHWLHV
7KLVXQLWLVSDUWWKH0RGXOHWLWOHG³6FKRODUO\&RPPXQLFDWLRQV´,QWKLVXQLW
WKHJHQHVLVRIVFKRODUO\FRPPXQLFDWLRQVLVEULHIO\GLVFXVVHGIROORZHGE\
RYHUYLHZVDQGSDUDGLJPVRIVFLHQWLILFUHYROXWLRQVVFLHQWLILFFXOWXUHDQG
VFLHQWLILFVFKRODUVKLS
 /($51,1*287&20(6
$IWHUUHDGLQJWKLVXQLW\RXDUHH[SHFWHGWREHDEOHWR
x 'HVFULEHJHQHVLVRIVFKRODUO\FRPPXQLFDWLRQV
x 'LVFXVVWKHUROHVRIOHDUQHGVRFLHWLHVWRLQLWLDWHLQIRUPDWLRQGLVVHPLQDWLRQ
DQGDFDGHPLFSXEOLVKLQJ

6FKRODUO\
&RPPXQLFDWLRQ
x ,GHQWLI\ GLIIHUHQW NLQGV RI SULPDU\ VRXUFHV DV PHGLXP RI VFKRODUO\
FRPPXQLFDWLRQ
x ([SODLQ WKH SURFHVV RI VFKRODUO\ FRPPXQLFDWLRQV LQ DFDGHPLF UHVHDUFK
DQG
x &ULWLTXHVFLHQWLILFUHYROXWLRQVDQGVFLHQWLILFFXOWXUHLQDFDGHPLFUHVHDUFK
 2%-(&7,9(62)6&+2/$5/<
&20081,&$7,216
7KHVFKRODUO\FRPPXQLFDWLRQLVWKHSURFHVVRIVKDULQJGLVVHPLQDWLQJDQG
SXEOLVKLQJUHVHDUFKILQGLQJVRIDFDGHPLFVDQGUHVHDUFKHUVVRWKDWWKHJHQHUDWHG
DFDGHPLFFRQWHQWVDUHPDGHDYDLODEOHWRWKHJOREDODFDGHPLFFRPPXQLWLHV$
UHVHDUFKSDSHULVDVWDQGDUGZD\RISUHVHQWLQJRQH¶VUHVHDUFKILQGLQJVDJDLQVW
FHUWDLQUHVHDUFKTXHVWLRQVEDVHGRQVFLHQWLILFPHWKRGVRIH[SHULPHQWDWLRQV
REVHUYDWLRQVDQGGDWDDQDO\VLV6RDQDXWKRURUDJURXSRIDXWKRUVSUHSDUHVD
PDQXVFULSWIRUVXEPLWWLQJWRDVFKRODUO\MRXUQDOZKHUHVKHDUWLFXODWHO\
QDUUDWHVKLVVFLHQWLILFH[SHULPHQWVUHVHDUFKPHWKRGRORJLHVNH\ILQGLQJVDQG
FRQFOXVLRQVWRFRPPXQLFDWHKRZVRPHVLJQLILFDQWFRQWULEXWLRQKDVEHHQPDGH
LQWKHERG\RINQRZOHGJH6XEPLWWHGSDSHULQDVFKRODUO\MRXUQDOXVXDOO\JRHV
WKURXJKULJRURXVSHHUUHYLHZSURFHVVEHIRUHLWJHWVDFFHSWHG7KHSDSHU
UHYLHZHUVDUHGUDZQIURPWKHVXEMHFWH[SHUWVDQGSUDFWLWLRQHUVLQDVSHFLDOL]HG
DUHDPDWFKLQJDVXEPLWWHGSDSHU3HHUUHYLHZLQJLVVHHQDVDNH\TXDOLW\
FRQWUROPHFKDQLVPIRUDUHSXWHGMRXUQDOWRNHHSLWDPRQJVWWKHEHVWLQLWV
VXEMHFWILHOG7KXVPDQ\UHSXWHGMRXUQDOVKDYHYHU\KLJKUDWHVRIUHMHFWLRQLQ
RUGHUWRDFFRPPRGDWHPDQ\JRRGSDSHUVZLWKEULOOLDQWLGHDVDQGQRYHOW\
7KHMRXUQDO6FLHQFHSXEOLVKHGE\WKH$PHULFDQ$VVRFLDWLRQIRUWKH
$GYDQFHPHQWRI6FLHQFH$$$6LQIRUPV³%HFDXVHRIWKHVWLIIFRPSHWLWLRQ
IRUVSDFHLQWKHMRXUQDO6FLHQFHQRZDFFHSWVOHVVWKDQRIWKHRULJLQDO
UHVHDUFKSDSHUVVXEPLWWHG0RVWVXEPLVVLRQVDUHHYDOXDWHGE\WKHVWDIIHGLWRUV
DQGRXU%RDUGRI5HYLHZLQJ(GLWRUVIRUSRWHQWLDOVLJQLILFDQFHTXDOLW\DQG
LQWHUHVW«$ERXWRIVXEPLWWHGPDQXVFULSWVDUHUHMHFWHGGXULQJWKLVLQLWLDO
VFUHHQLQJVWDJHXVXDOO\ZLWKLQRQHZHHNWRGD\V´
 +,6725,&$/3(563(&7,9(62)
6&+2/$5/<&20081,&$7,216
6FKRODUO\FRPPXQLFDWLRQVKLVWRULFDOO\KDGEHHQGULYHQE\WKHOHDUQHGVRFLHWLHV
DQGWKHLUPHPEHUFRPPXQLWLHVDURXQGWKHZRUOGWRSXEOLVKILQGLQJVRIWKHLU
UHVHDUFKLQTXLULHVDQGVFLHQWLILFGLVFRYHULHV7KHOHDUQHGVRFLHWLHVZHUHWKH
PDLQSURPRWHUVDQGSXEOLVKHUVRIVFKRODUO\MRXUQDOV7KHILUVWVHWVRIOHDUQHG
VRFLHWLHVZHUHHVWDEOLVKHGLQGLIIHUHQW(XURSHDQFRXQWULHVLQWKHVHYHQWHHQWK
DQGHLJKWHHQWKFHQWXULHVDURXQGWKHSHULRGVRI(XURSHDQUHQDLVVDQFH7KHVH
ZHUHSUHGRPLQDWHO\QDPHGDVWKH5R\DO6RFLHWLHVDVWKH\UHFHLYHGSDWURQDJH
IURPWKHPRQDUFKLHVDQGWKHLUUHVSHFWLYHJRYHUQPHQWV(DFKOHDUQHGVRFLHW\
ODXQFKHGDSHULRGLFDOIRUGLVVHPLQDWLQJWKHUHVXOWVRIUHVHDUFKRIWKHLUVRFLHW\
PHPEHUVDQGRWKHUVFKRODUV6FKRODUO\SHULRGLFDOVRIWKHOHDUQHGVRFLHWLHV

RIWHQFDOOHGDVµ7UDQVDFWLRQV¶RUµ3URFHHGLQJV¶ZHUHSXEOLVKHGDWUHJXODU
LQWHUYDOVWRLQFRUSRUDWHVFKRODUO\ZRUNVRUDFDGHPLFLQTXLULHVE\WKHLU
UHVSHFWLYHPHPEHUVFKRODUV0DQ\RIWKHVHPHPEHUVZHUHDFWLYHO\HQJDJHGLQ
DFDGHPLFGLVFRXUVHV7KHLULQWHUDFWLRQVWKURXJKDFDGHPLFPHHWLQJVKHOSHGLQ
GHHSXQGHUVWDQGLQJDQGVKDSLQJXSRIFRQWHPSRUDU\VXEMHFWILHOGV7KHVH
µ7UDQVDFWLRQV¶ZHUHPXOWLGLVFLSOLQDU\LQQDWXUHHQFRXUDJHGVFKRODUVLQ
GLIIHUHQWGLVFLSOLQHVWRXQGHUVWDQGHDFKRWKHU¶VVFKRODUO\UHVHDUFKRXWFRPHV
7KHSUHVHQWHGSDSHUVLQ6RFLHW\¶VDFDGHPLFPHHWLQJVVRPHWLPHVLQFRUSRUDWHG
LQWKHVHµ7UDQVDFWLRQV¶IRUZLGHUFLUFXODWLRQDPRQJVWWKHPHPEHUVRIDOHDUQHG
VRFLHW\7H[W%R[GHSLFWVWKHVFRSHRIOHDUQHGVRFLHWLHVLQ,QGLDZKLFKLV
VLPLODUWRVFLHQWLILFVRFLHWLHVLQRWKHUFRXQWULHV
6RPHRIWKHROGHVWVFKRODUO\MRXUQDOVDURXQGWKHZRUOGDUHLGHQWLILHGEHORZ
x 7KH-RXUQDOGHV6oDYDQVZDVWKHHDUOLHVWDFDGHPLFMRXUQDOSXEOLVKHGLQ
(XURSH,WVILUVWLVVXHZDVUHOHDVHGRQWK-DQXDU\,WZDVIRXQGHGE\
'HQLVGH6DOORDGYLVHUWRWKH3DUOLDPHQWRI3DULVLQ)UDQFH,WLVSUHVHQWO\
SXEOLVKHGDVWKH-RXUQDOGHV6DYDQWV,661
x 7KH3KLORVRSKLFDO7UDQVDFWLRQVRIWKH5R\DO6RFLHW\3KLO7UDQVZDVWKH
VHFRQGHDUOLHVWDFDGHPLFMRXUQDOSXEOLVKHGLQ(XURSHE\WKH5R\DO6RFLHW\
RI/RQGRQ,WVILUVWLVVXHRIWKHILUVWYROXPHZDVUHOHDVHGRQWK0DUFK
,WLVSUHVHQWO\SXEOLVKHGLQWZRVHSDUDWHSDUWVQDPHO\WKH
3KLORVRSKLFDO7UDQVDFWLRQVRIWKH5R\DO6RFLHW\$0DWKHPDWLFDO
3K\VLFDODQG(QJLQHHULQJ6FLHQFHV,661;DQGWKH
3KLORVRSKLFDO7UDQVDFWLRQVRIWKH5R\DO6RFLHW\%%LRORJLFDO6FLHQFHV
,661
x 7KH$PHULFDQ-RXUQDORI6FLHQFH$-6,661IRXQGHGLQ
ZDVWKHHDUOLHVWVFLHQWLILFMRXUQDOSXEOLVKHGLQWKH8QLWHG6WDWHV,W
KDVEHHQSXEOLVKHGFRQWLQXRXVO\VLQFH
x 7KH$VLDWLFN5HVHDUFKHVRU7UDQVDFWLRQVRIWKH6RFLHW\,QVWLWXWHGLQ
%HQJDOIRU,QTXLULQJLQWRWKH+LVWRU\DQG$QWLTXLWLHVWKH$UWV6FLHQFHV
DQG/LWHUDWXUHRI$VLDZDVWKHHDUOLHVWVFKRODUO\MRXUQDOSXEOLVKHGLQ$VLD
SXEOLVKHGE\WKH$VLDWLF6RFLHW\,QGLD,WVILUVWYROXPHZDVUHOHDVHGLQ
,WLVRQHRIWKHROGHVWVFKRODUO\MRXUQDOVSXEOLVKHGIURPWKHJOREDO
6RXWK,WLVSUHVHQWO\SXEOLVKHGDVWKH-RXUQDORIWKH$VLDWLF6RFLHW\
,661
7H[W%R[6FRSHRI/HDUQHG6RFLHWLHVLQ,QGLD
³6WDUWLQJIURPWKFHQWXU\WKHVRFLHWLHVSOD\HGVLJQLILFDQWUROHLQWKHODXQFKLQJDQG
QXUWXULQJSHULRGLFDOV,QWKHEHJLQQLQJWKHVFRSHRIWKHVRFLHWLHVZDVJHQHUDO)RUH[DPSOH
5R\DO6RFLHW\RI/RQGRQ$FFDGHPLDGHL/LQFHL5RPHHWFZHUHGHYRWHGWR
WKHSURPRWLRQRIOHDUQLQJLQJHQHUDO7KHVDPHVLWXDWLRQLVREVHUYHGLQ,QGLDDVZHOO7KH
VFRSHRIWKH$VLDWLFN6RFLHW\ZDVYHU\EURDGDQGQRWUHVWULFWHGWRDQ\SDUWLFXODUVXEMHFW7KH
VRFLHWLHVWKDWVSUDQJXSGXULQJWKHWKUHHWRIRXUGHFDGHVIROORZLQJWKHIRXQGDWLRQRIWKH
$VLDWLFN6RFLHW\ZHUHDOVRJHQHUDOLQVFRSH´
Source:6HQ%.*URZWKRI6FLHQWLILF3HULRGLFDOVLQ,QGLD,QGLDQ
-RXUQDORI+LVWRU\RI6FLHQFH6
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6LQFHWKHQLQHWHHQWKFHQWXU\WKHVFKRODUO\FRPPXQLFDWLRQVKDYHEHHQ
WUDQVDFWHGWKURXJKFRQIHUHQFHVERRNVDQGWKHVFLHQWLILFSHULRGLFDOVODXQFKHG
E\WKHVFLHQWLILFVRFLHWLHVQDWLRQDOVFLHQFHDFDGHPLHVDQGRWKHUOHDUQHG
FRPPXQLWLHV7KHVHVFLHQWLILFVRFLHWLHVZHUHPHPEHUVKLSEDVHGDQG
SULQFLSDOO\VXSSRUWHGE\WKHLQGLYLGXDOFRQWULEXWLRQVRIWKHVFLHQWLILFPHPEHUV
&HQWXU\ROGVFLHQWLILFVRFLHWLHVDUHODUJHO\QRQSURILWLQVWLWXWLRQVHQJDJHGLQ
FUHDWLRQDQGGLVVHPLQDWLRQRIVFLHQWLILFUHVHDUFK2IODWHPRVWRIWKHVH
VRFLHWLHVKDYHWUDQVIHUUHGWKHLUMRXUQDOSXEOLVKLQJYHQWXUHVWRWKHIRUSURILW
SXEOLVKHUVRUEXVLQHVVHQWHUSULVHV:KHUHDVPDQ\RWKHUVFLHQWLILFVRFLHWLHV
VWLOOUHWDLQWKHLUMRXUQDOSXEOLVKLQJDFWLYLW\WRSULPDULO\HQJDJHZLWKTXDOLWDWLYH
VFLHQFHGLVVHPLQDWLRQDQGWRSURYLGHFURVVVXEVLG\LQWRWKHLUUHVHDUFKDQG
WUDLQLQJDFWLYLWLHV0DQ\RIWKHZRUOG¶VGLVWLQJXLVKHGVFLHQWLILFMRXUQDOVDUH
VXUYLYLQJIRUPRUHWKDQDFHQWXU\6RDUHWKHVFLHQWLILFVRFLHWLHV7KH\KDYH
PDGHGHHSLPSDFWRQVFLHQWLILFLQTXLULHVDGYDQFHPHQWRINQRZOHGJHDQG
JURZWKRIVXEMHFWDUHDV0DQ\RIWKHPKDYHIDFLOLWDWHGWKHIRUPDWLRQRIQHZ
VFLHQWLILFGLVFLSOLQHV,QWKHHUDRIRQOLQHSXEOLVKLQJPDQ\RIWKHPFRPPDQG
KLJKHUDWWHQWLRQRIVFLHQWLILFFRPPXQLWLHVWKDQWKHQHZHUMRXUQDOV7DEOH
VKRZVDOLVWRIVRPHGLVWLQJXLVKHGVFLHQWLILFMRXUQDOVDURXQGWKHZRUOG6RPH
RIWKHVHMRXUQDOVDOWKRXJKVWDUWHGDVQRQSURILWSXEOLVKLQJYHQWXUHKDYH
WUDQVIRUPHGWKHPLQWRPDUNHWDEOHDQGSURILWDEOHSURGXFWVRISURILWPDNLQJ
FRUSRUDWHSXEOLVKHUV2QWKHRWKHUKDQGVRPHRWKHUVFLHQWLILFMRXUQDOVLQWKH
OLVWKDYHUHPDLQHGZLWKWKHQRQSURILWVRFLHWLHV7KHLUPDUNHWYLVLELOLW\KDV
EHHQUDLVHGUHPDUNDEO\GXHWRSXEOLVKLQJKLJKTXDOLW\UHVHDUFKSDSHUVJOREDO
DXWKRUVKLSDQGJOREDOUHDGHUVKLS7KHVHDFDGHPLFMRXUQDOVDOVRKDYHLQFUHDVHG
RQOLQHDQGVRFLDOPHGLDSUHVHQFHIRURXWUHDFKLQJWRZRUOGZLGHDXGLHQFHV
7KHVHDFDGHPLFMRXUQDOVHVVHQWLDOO\FDSWXUHIURQWLHUVRIVFLHQFHDQG
VFKRODUVKLS7KH\SURYLGHZLGHUDYHQXHVRILQWHUDFWLRQVDFDGHPLFGLVFRXUVHV
NQRZOHGJHFUHDWLRQDQGNQRZOHGJHHQULFKPHQW0DQ\RIWKHVHMRXUQDOVOHGWR
GHYHORSPHQWRIVXEMHFWVSHFLILFMRXUQDOVZLWKQDUURZHUIRFXV6RPHRIWKHVH
MRXUQDOVZHUHELIXUFDWHGRUWULIXUFDWHGLQWRGLIIHUHQWSDUWVRUVHFWLRQVWR
GLVVHPLQDWHUHVHDUFKILQGLQJVLQPRUHVSHFLILFVXEMHFWDUHDV'HOLYHU\
PHFKDQLVPRIMRXUQDOFRQWHQWVZDVDOVRFKDQJHGLQWKHODWHWZHQWLHWKFHQWXU\
,QDGGLWLRQWRSULQWHGLWLRQRIDFDGHPLFMRXUQDOVRQOLQHHGLWLRQVRIWKHVH
MRXUQDOVZHUHLQWURGXFHGGXULQJWKLVWLPHLHODWHWKFHQWXU\WRPDNH
HOHFWURQLFRURQOLQHGHOLYHU\RIMRXUQDOLVVXHVDQGMRXUQDODUWLFOHVWKURXJK
HOHFWURQLFMRXUQDOJDWHZD\VDQGMRXUQDOV¶RZQZHEVLWHV:LWKWKLVLQWURGXFWLRQ
RIRQOLQHGHOLYHU\WKHVFKRODUVKLSEHFDPHPRUHUHDFKDEOHDQGLQVWDQWO\
DFFHVVLEOHWRWKHZRUOGZLGHDXGLHQFHWKDQHDUOLHUWLPHV
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7KHVFKRODUO\FRPPXQLFDWLRQLVRQO\DVPDOOFRPSRQHQWRIDODUJHU5HVHDUFK
/LIHF\FOH7KHUHVHDUFKHUVHQJDJHGLQDGYDQFHPHQWRINQRZOHGJHWKURXJK
SDUWLFLSDWLQJLQFROODERUDWLYHVFLHQWLILFUHVHDUFKSURMHFWVPRUHVSHFLILFDOO\
SODQWKHLUUHVHDUFKLQFRQVXOWDWLRQZLWKWKHLUUHVHDUFKSDUWQHUVIXQGHUVDQG
LQVWLWXWLRQDOUHVHDUFKWHDP,QLWLDOO\DJURXSRIUHVHDUFKHUVQXUWXUHVUHVHDUFK
LGHDVZKLFKDUHILQHWXQHGE\WKHLUUHVHDUFKSDUWQHUVDQGRWKHUWHDPPHPEHUV
7KHQWKH\ZULWHDZHOOVWUXFWXUHGUHVHDUFKSURSRVDODQGVXEPLWWRDUHVHDUFK
IXQGLQJDJHQF\7KHIXQGHUVHOHFWVDUHVHDUFKSURSRVDOIRUIXQGLQJVXEMHFWWR
IXOILOPHQWRIWKHIXQGHU¶VEURDGHUFULWHULDDQGVFRSH)XQGHUPD\LQVLVW
PRGLI\LQJFHUWDLQDVSHFWVRIDUHVHDUFKSURSRVDOWRVXLWWKHLUIXQGLQJ
REMHFWLYHVREOLJDWLRQVDQGEXGJHWDU\OLPLWDWLRQV$IWHUDFFHSWDQFHRID
UHVHDUFKSURSRVDOWKHQWKHUHVHDUFKSURFHVVVWDUWVLQYLUWXDOUHVHDUFK
HQYLURQPHQWV±LQDFWLYHSDUWLFLSDWLRQZLWKWKHFROODERUDWLYHLQVWLWXWLRQVDQG
RWKHUUHVHDUFKSDUWQHUV(DFKSDUWQHULQVWLWXWLRQPD\LQLWLDWHDVSHFLILFDQG
ZHOOGHILQHGFRPSRQHQWRIWKHUHVHDUFKZRUN&RRUGLQDWLRQRIDOOUHVHDUFK
FRPSRQHQWVLVGRQHE\WKHUHVHDUFKGLUHFWRURUSULQFLSDOLQYHVWLJDWRULQDFWLYH
SDUWLFLSDWLRQZLWKDOOSURMHFWOHDGHUVRIGLIIHUHQWFRPSRQHQWV$W\SLFDO
UHVHDUFKSURFHVVLQYROYHVFHUWDLQDFWLYLWLHVIRUUHVHDUFKGDWDJHQHUDWLRQ
QDPHO\6LPXODWH([SHULPHQWDQG2EVHUYH,QVRFLDOVFLHQFHUHVHDUFKILHOG
ZRUNLVXVXDOO\XQGHUWDNHQIRUUHVHDUFKGDWDJHQHUDWLRQWKURXJKREVHUYDWLRQRU
VLPXODWLRQ7KHQWKHUHVHDUFKSURFHVVLQWULQVLFDOO\LQYROYHVLQPDQDJHPHQWRI
JHQHUDWHGGDWDGDWDDQDO\VLVDQGGDWDVKDULQJ+HUHWKHUHVHDUFKGLUHFWRUDQG
WHDPOHDGHUVDUHLQYROYHGLQUHSRUWZULWLQJDQGFRPPXQLFDWLQJILQGLQJVRIWKH
FROODERUDWLYHUHVHDUFKZRUN7KLVUHVHDUFKWHDPPD\FKRRVHDQ\RIWKH
VFKRODUO\FRPPXQLFDWLRQFKDQQHOV±VXFKDVMRXUQDOVFRQIHUHQFHSURFHHGLQJV
DQGUHVHDUFKPRQRJUDSKV±WRGLVVHPLQDWHUHVXOWVRIUHVHDUFKWRDODUJHU
DXGLHQFH7KHUHVHDUFKWHDPLVDOVRUHVSRQVLEOHWRSURGXFHKLJKTXDOLW\UHSRUW
IRUFRPPXQLFDWLQJWRWKHIXQGLQJDJHQF\DQGRWKHUVWDNHKROGHUVUHVSRQVLEOH
IRULQLWLDWLRQRIDQ\IROORZXSUHVHDUFKDFWLYLWLHV7KHJHQHUDWHGRUFROOHFWHG
UHVHDUFKGDWDDOVRUHTXLUHVSUHVHUYLQJIRUIXWXUHUHXVHRUUHXWLOL]DWLRQLQ
IROORZXSUHVHDUFKSURMHFWV7KHQWKH5HVHDUFK/LIHF\FOHUHLWHUDWHVIRUVROYLQJ
VRPHRIWKHUHODWHGUHVHDUFKSUREOHPVDQGDGYDQFLQJIURQWLHUVRINQRZOHGJH
)LJXUHVKRZVD5HVHDUFK/LIHF\FOHGLDJUDPXQLYHUVDOO\DSSOLFDEOHWR
VFLHQWLILFUHVHDUFKSDUDGLJPV
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7KHUHDUHPDQ\DYHQXHVRIVFKRODUO\FRPPXQLFDWLRQDYDLODEOHWRUHVHDUFKHUV
7KHPRVWSRSXODUFKDQQHORIVFKRODUO\FRPPXQLFDWLRQLVVFKRODUO\SHULRGLFDOV
7KLVSHULRGLFDOSXEOLFDWLRQFKDQQHOLVZHOOUHVSHFWHGZLWKLQVFLHQWLILF
FRPPXQLWLHVIRUWKHLUKLJKOHYHORIDFDGHPLFLPSDFWFUHGHQWLDOVTXDOLW\
DVVXUDQFHDFFHVVLELOLW\DQGRXWUHDFKSRWHQWLDOV
7KHVFLHQWLILFFRQIHUHQFHVDUHFRQVLGHUHGDVDJRRGDYHQXHIRUUHDFKLQJRXWWR
H[SHUWFRPPXQLWLHVLQDQLQWHUDFWLYHPRGHWRJHWIHHGEDFNVRQSUHVHQWHG
UHVHDUFKSDSHUV&RQIHUHQFHSDSHUVPD\EHSXEOLVKHGEHIRUHRUDIWHUWKH
FRQIHUHQFH1RZDGD\VPDQ\FRQIHUHQFHVDUHFRSXEOLVKLQJSUHVHQWHG
FRQIHUHQFHSDSHUVLQRQOLQHSURFHHGLQJVDYDLODEOHZLWKFRPPHUFLDO
SXEOLVKHUV¶NQRZOHGJHJDWHZD\V6RPHFRQIHUHQFHRUJDQL]HUVDUHHYHQ
FROODERUDWLQJZLWKDFDGHPLFMRXUQDOVWRSXEOLVKVSHFLDOLVVXHVVHOHFWLQJFHUWDLQ
QXPEHURIKLJKTXDOLW\SDSHUVSUHVHQWHGLQWKHUHVSHFWLYHFRQIHUHQFH,QVRFLDO
VFLHQFHVDQGKXPDQLWLHVGLVFLSOLQHVDUHVHDUFKPRQRJUDSKLVFRQVLGHUHGDVDQ
HIIHFWLYHSXEOLVKLQJFKDQQHOIRUDUHVHDUFKSURMHFW%RRNVRUPRQRJUDSKVDUH
FRQVLGHUHGDVQRQHSKHPHUDOLWHPVKDYLQJORQJVWDQGLQJLPSDFWZLWKLQD
FRPPXQLW\RIUHVHDUFKHUV
5HVHDUFKPRQRJUDSKLVDOVRDJRRGRSWLRQIRUSXEOLVKLQJUHVXOWVRIUHVHDUFK,Q
VRPHERRNVFROOHFWLRQVRIFKDSWHUVZULWWHQE\GLIIHUHQWDXWKRUVDUHFRQVLGHUHG
ZKHUHHDFKFKDSWHULVDNLQGRIUHVHDUFKSDSHUGHSLFWLQJFHUWDLQDPRXQWRI
UHVXOWVRIDUHVHDUFKZRUN
5HVHDUFKUHSRUWVDQGSURMHFWUHSRUWVDUHIRUPDOPRGHRIUHVHDUFK
FRPPXQLFDWLRQWRUHFRUGDQGGLVVHPLQDWHUHVHDUFKUHVXOWVWRIXQGLQJDJHQFLHV
DQGRWKHUVWDNHKROGHUVLQYROYHGLQWKHUHVHDUFKSURFHVV,QVRPHFRXQWULHV
SXEOLFIXQGHGSURMHFWUHSRUWVDUHPDGHDYDLODEOHLQSXEOLFGRPDLQWKURXJK
RQOLQHRSHQDFFHVV
7KHVHVDQGGLVVHUWDWLRQVDUHIRUPDOPRGHRIDFDGHPLFUHVHDUFKFRPPXQLFDWLRQ
WRUHFRUGDQGGLVVHPLQDWHUHVHDUFKUHVXOWVRIGRFWRUDODQGPDVWHU¶VOHYHO
UHVHDUFKVWXGLHVXQGHUWDNHQE\HQUROOHGVWXGHQWVLQKLJKHUHGXFDWLRQDO
LQVWLWXWLRQVDQGXQLYHUVLWLHV,QVRPHFRXQWULHVSXEOLFIXQGHGGRFWRUDO
GLVVHUWDWLRQVDUHPDGHDYDLODEOHWKURXJKLQVWLWXWLRQDORUQDWLRQDOUHSRVLWRULHVRI
HOHFWURQLFWKHVHVDQGGLVVHUWDWLRQV(7',Q,QGLD6KRGKJDQJDSURMHFWRIWKH
,1)/,%1(7&HQWUHLVRQHVXFKQDWLRQDOV\VWHP
:RUNLQJSDSHUVDUHDW\SHRIVFKRODUO\SDSHUVWRFRPPXQLFDWHILQGLQJVRI
UHVHDUFKLQSURJUHVV:RUNLQJSDSHUVKHOSWKHUHVHDUFKHUVLQJHWWLQJTXDOLWDWLYH
DQGWLPHO\IHHGEDFNVIRUPDNLQJFHUWDLQFKDQJHVLQUHVHDUFKGHVLJQRUDQDO\VLV
RIJHQHUDWHGGDWD
7KHSDWHQWVDUHYHKLFOHRISURWHFWLRQRILQWHOOHFWXDOSURSHUW\ULJKWVHPDQDWHG
IURPVFLHQWLILFSURMHFWVRUVFLHQWLILFGLVFRYHULHV$QHZSURGXFWRUSURFHVVRU
WHFKQLTXHGHULYHGIURPDVFLHQWLILFUHVHDUFKZRUNZKLFKKDVFHUWDLQ
DSSOLFDWLRQVIRUWKHEHWWHUPHQWRIKXPDQOLIHLVSDWHQWDEOHDQGLQYHQWRUVFDQ
FODLPLWDVWKHLULQWHOOHFWXDOSURSHUW\E\UHJLVWHULQJLWZLWKSDWHQWLQJDXWKRULWLHV
E\IROORZLQJFHUWDLQOHJDOSURFHGXUHV
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SULPDU\VRXUFHVRURULJLQDOVRXUFHVRUSULPDU\OLWHUDWXUH)LJXUHJLYHVDQ
LQGLFDWLYHOLVWRISULPDU\VRXUFHVRILQIRUPDWLRQ3ULPDU\VRXUFHVDUHLQGH[HG
LQJOREDORUQDWLRQDOLQGH[LQJDQGDEVWUDFWLQJ$	,GDWDEDVHVZKLFKDUHDOVR
SRSXODUO\NQRZQDVDOHUWLQJVHUYLFH6FLHQFH&LWDWLRQ,QGH[6&,SURGXFHG
E\7KRPVRQ5HXWHUVLVDQH[DPSOHRIVHFRQGDU\VRXUFHRILQIRUPDWLRQ
FRQQHFWLQJWRUHFHQWO\SXEOLVKHGSULPDU\OLWHUDWXUH
)LJXUHJLYHVDOLVWRIW\SHVRISDSHUVSXEOLVKHGLQDFDGHPLFMRXUQDOV0RVW
SUHGRPLQDQWW\SHVDUHUHVHDUFKSDSHUVUHYLHZSDSHUVUHVHDUFK
FRPPXQLFDWLRQVRUVKRUWFRPPXQLFDWLRQV6RPHDFDGHPLFMRXUQDOVLQFOXGH
IHDWXUHDUWLFOHVEDVHGRQWKHPHRIDVSHFLDOLVVXH2WKHUUHJXODUW\SHVRI
DUWLFOHVDUHERRNUHYLHZVRSLQLRQRUFRPPHQWDU\SDSHUVSHUVSHFWLYHVRU
LQVLJKWSDSHUVQHZVRUYLHZVDQGFRQIHUHQFHUHSRUWV,QPDQ\MRXUQDOV
HGLWRULDOLVUHJXODUO\SXEOLVKHGWRH[SUHVVHGLWRULDOSRLQWVRIYLHZRQFHUWDLQ
DVSHFWVUHODWHGWRMRXUQDOVSHFLILFLVVXHVRUUHVHDUFKHQYLURQPHQWRUVRPH
FXUUHQWLVVXHVLQJHQHUDO


)LJXUH7\SHVRI3DSHUV3XEOLVKHGLQ$FDGHPLF-RXUQDOV



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 
 35,1&,3/(6$1'3$5$',*062)
6&,(17,),&&8/785($1'6&+2/$56+,36
'XULQJWKH(XURSHDQ5HQDLVVDQFHSHULRGVSDQQLQJWKHWKWRWKFHQWXULHV
WKHZHVWHUQVFLHQFHPHWWKHPRGHUQLW\DQGDQHZGDZQRIVFLHQWLILFLQTXLULHV
ZDVHVWDEOLVKHGEDVHGRQSULQFLSOHRIORJLFDOUHDVRQLQJHYLGHQFHDQG
JHQHUDOL]DWLRQ'XULQJWKHSRVW5HQDLVVDQFHSHULRGZHVDZWKHHPHUJHQFHRI
PRGHUQVFLHQFHZKLFKLVSRSXODUO\NQRZQDVWKHVFLHQWLILFUHYROXWLRQ7KH
VFLHQWLILFUHYROXWLRQZDVPDUNHGE\WKHGHYHORSPHQWVLQVFLHQWLILFGLVFLSOLQHV
VXFKDVPDWKHPDWLFVSK\VLFVDVWURQRP\ELRORJ\KXPDQDQDWRP\DQG
FKHPLVWU\7KHVFLHQWLILFUHYROXWLRQZDVDOVRPDUNHGZLWKIRUPDWLRQRI
PRGHUQVFLHQWLILFODZVDQGSULQFLSOHVVXFKDV.HSOHU
VODZVRISODQHWDU\
PRWLRQ1HZWRQ
VODZVRIPRWLRQDQG1HZWRQ
VODZRIXQLYHUVDOJUDYLWDWLRQ
7KHVFLHQWLILFUHYROXWLRQEURXJKWWUDQVIRUPHGYLHZVDQGLQWHUDFWLRQVEHWZHHQ
QDWXUHDQGVRFLHW\DVZHOODVVFLHQFHDQGVRFLHW\7KHVFLHQWLILFFXOWXUH
EURXJKWDQHZVHWRIYDOXHVIRUXQGHUVWDQGLQJWKHZRUOGQHZSKLORVRSKLFDO
LQVLJKWVDQGUHGHILQHGWKHJRDOVRIHQTXLU\
7KHVFLHQWLILFVFKRODUVKLSVLQPRGHUQWLPHVKHOSHGLQIRUPDWLRQRIWKH
VFLHQWLILFWHPSHUDPHQWFXOWXUHDQGVFLHQWLILFHVWDEOLVKPHQWVLQZHVWHUQ
FRXQWULHVDQGWKHLUFRORQLHV6FLHQWLILFHVWDEOLVKPHQWVLQSDUWLFLSDWLRQZLWK
VFLHQWLILFFRPPXQLWLHVDQGWKHVWDWHLQLWLDWHPXFKIRFXVHGLQQRYDWLYH
VFLHQWLILFUHVHDUFKSURJUDPPHVWRVWLPXODWHVFLHQWLILFSURJUHVVLQWKHZRUOG
7KHVFLHQWLILFFRPPXQLWLHVQXUWXUHDFRPPRQSODWIRUPIRUSURIHVVLRQDO
GHYHORSPHQWVRIVFLHQWLILFUHVHDUFKHUV7KH\DUHDOVRYHU\LQVWUXPHQWDOLQ
EULQJLQJRXWGLIIHUHQWHWKLFDOSULQFLSOHVSURIHVVLRQDOVWDQGDUGVDQGEHVW
SUDFWLFHVRIVFKRODUO\UHVHDUFK
7KHUHDUHPDQ\LQWHUQDWLRQDOVWDQGDUGVDQGJXLGHOLQHVDYDLODEOHIRUJRRG
JRYHUQDQFHRIVFLHQWLILFUHVHDUFKDURXQGWKHZRUOG6FKRODUO\FRPPXQLFDWLRQ
EHLQJHVVHQWLDOSDUWRIWKHVFKRODUO\UHVHDUFKSURFHVVKDVFHUWDLQLQWHUQDWLRQDO
VWDQGDUGVDQGSULQFLSOHV([DPSOHVRIIHZLQWHUQDWLRQDOVWDQGDUGVDUHQDPHO\
L 6WDQGDUGVDQG2SHUDWLRQDO*XLGDQFHIRU(WKLFV5HYLHZRI+HDOWK5HODWHG
5HVHDUFKZLWK+XPDQ3DUWLFLSDQWVSUHSDUHGE\:RUOG+HDOWK
2UJDQL]DWLRQ:+2
LL 8QLYHUVDO'HFODUDWLRQRQ%LRHWKLFVDQG+XPDQ5LJKWVDGRSWHGE\
81(6&2
LLL ,QWHUQDWLRQDO(WKLFDO*XLGHOLQHVIRU%LRPHGLFDO5HVHDUFK,QYROYLQJ
+XPDQ6XEMHFWVSUHSDUHGE\&RXQFLOIRU,QWHUQDWLRQDO2UJDQL]DWLRQVRI
0HGLFDO6FLHQFHV&,206DQG:+2
LY ,QWHUQDWLRQDO6WDQGDUGVRI5HVSRQVLEOH3XEOLFDWLRQIRU$XWKRUVDQG
(GLWRUVSUHSDUHGE\WKH&RPPLWWHHRQ3XEOLFDWLRQ(WKLFV&23(
7H[W%R[SURYLGHVLQWHUQDWLRQDOVWDQGDUGVRIUHVSRQVLEOHSXEOLFDWLRQIRU
DXWKRUVDQGHGLWRUVDVSUHSDUHGE\WKH&RPPLWWHHRQ3XEOLFDWLRQ(WKLFV
&23(±DQLQWHUQDWLRQDOVFLHQWLILFFRPPXQLW\IRUSURPRWLQJLQWHJULW\LQ
UHVHDUFKSXEOLFDWLRQV

,QWURGXFWLRQWR
6FKRODUO\
&RPPXQLFDWLRQ

6FKRODUO\
&RPPXQLFDWLRQ
7H[W%R[,QWHUQDWLRQDO6WDQGDUGVIRU$XWKRUVDQG(GLWRUV

)RU$XWKRUV5HVSRQVLEOH5HVHDUFK3XEOLFDWLRQ,QWHUQDWLRQDO6WDQGDUGV
IRU$XWKRUV
x 7KHUHVHDUFKEHLQJUHSRUWHGVKRXOGKDYHEHHQFRQGXFWHGLQDQHWKLFDODQG
UHVSRQVLEOHPDQQHUDQGVKRXOGFRPSO\ZLWKDOOUHOHYDQWOHJLVODWLRQ
x 5HVHDUFKHUVVKRXOGSUHVHQWWKHLUUHVXOWVFOHDUO\KRQHVWO\DQGZLWKRXW
IDEULFDWLRQIDOVLILFDWLRQRULQDSSURSULDWHGDWDPDQLSXODWLRQ
x 5HVHDUFKHUVVKRXOGVWULYHWRGHVFULEHWKHLUPHWKRGVFOHDUO\DQG
XQDPELJXRXVO\VRWKDWWKHLUILQGLQJVFDQEHFRQILUPHGE\RWKHUV
x 5HVHDUFKHUVVKRXOGDGKHUHWRSXEOLFDWLRQUHTXLUHPHQWVWKDWVXEPLWWHGZRUN
LVRULJLQDOLVQRWSODJLDULVHGDQGKDVQRWEHHQSXEOLVKHGHOVHZKHUH
x $XWKRUVVKRXOGWDNHFROOHFWLYHUHVSRQVLELOLW\IRUVXEPLWWHGDQGSXEOLVKHG
ZRUN
x 7KHDXWKRUVKLSRIUHVHDUFKSXEOLFDWLRQVVKRXOGDFFXUDWHO\UHIOHFW
LQGLYLGXDOV¶FRQWULEXWLRQVWRWKHZRUNDQGLWVUHSRUWLQJ
x )XQGLQJVRXUFHVDQGUHOHYDQWFRQIOLFWVRILQWHUHVWVKRXOGEHGLVFORVHG
)RU(GLWRUV5HVSRQVLEOH5HVHDUFK3XEOLFDWLRQ,QWHUQDWLRQDO6WDQGDUGV
IRU(GLWRUV
x (GLWRUVDUHDFFRXQWDEOHDQGVKRXOGWDNHUHVSRQVLELOLW\IRUHYHU\WKLQJWKH\
SXEOLVK
x (GLWRUVVKRXOGPDNHIDLUDQGXQELDVHGGHFLVLRQVLQGHSHQGHQWIURP
FRPPHUFLDOFRQVLGHUDWLRQDQGHQVXUHDIDLUDQGDSSURSULDWHSHHUUHYLHZ
SURFHVV
x (GLWRUVVKRXOGDGRSWHGLWRULDOSROLFLHVWKDWHQFRXUDJHPD[LPXP
WUDQVSDUHQF\DQGFRPSOHWHKRQHVWUHSRUWLQJ
x (GLWRUVVKRXOGJXDUGWKHLQWHJULW\RIWKHSXEOLVKHGUHFRUGE\LVVXLQJ
FRUUHFWLRQVDQGUHWUDFWLRQVZKHQQHHGHGDQGSXUVXLQJVXVSHFWHGRUDOOHJHG
UHVHDUFKDQGSXEOLFDWLRQPLVFRQGXFW
x (GLWRUVVKRXOGSXUVXHUHYLHZHUDQGHGLWRULDOPLVFRQGXFW
x (GLWRUVVKRXOGFULWLFDOO\DVVHVVWKHHWKLFDOFRQGXFWRIVWXGLHVLQKXPDQVDQG
DQLPDOV
x 3HHUUHYLHZHUVDQGDXWKRUVVKRXOGEHWROGZKDWLVH[SHFWHGRIWKHP
x (GLWRUVVKRXOGKDYHDSSURSULDWHSROLFLHVLQSODFHIRUKDQGOLQJHGLWRULDO
FRQIOLFWVRILQWHUHVW
6RXUFHKWWSSXEOLFDWLRQHWKLFVRUJUHVRXUFHVLQWHUQDWLRQDOVWDQGDUGV


 
 /(78668083
,QWKLV8QLW\RXKDYHOHDUQWDERXWGLIIHUHQWDVSHFWVRIVFKRODUO\
FRPPXQLFDWLRQ±SDUWLFXODUO\LWVJHQHVLVLPSRUWDQFHDQGHWKLFVRIDFDGHPLF
SXEOLVKLQJDQGGLIIHUHQWFRPPXQLFDWLRQFKDQQHOVDYDLODEOHLQDFDGHPLF
SXEOLVKLQJ6RPHRIWKHVHFKDQQHOVDUHFRPPRQO\GHVFULEHGDVSULPDU\
VRXUFHVDVWKH\SURYLGHILUVWKDQGWHVWLPRQ\RUGLUHFWHYLGHQFHFRQFHUQLQJD
WRSLFXQGHULQYHVWLJDWLRQ7KHUHLVDOVRH[LVWHQFHRIVHFRQGDU\VRXUFHV
,QGH[LQJDQGDEVWUDFWLQJVHUYLFHVDUHXVXDOO\DNLQGRIVHFRQGDU\VRXUFHV
KHOSLQJWKHDFDGHPLFUHVHDUFKHUVLQOLWHUDWXUHVHDUFKDQGGLVFRYHULQJSULPDU\
OLWHUDWXUHDYDLODEOHLQDFDGHPLFMRXUQDOVDQGRWKHUZRUWKZKLOHUHVHDUFK
OLWHUDWXUH+LVWRULFDOO\VFLHQWLILFMRXUQDOVZHUHLQLWLDWHGE\OHDUQHGVRFLHWLHV
DQGRWKHUVFKRODUO\FRPPXQLWLHVIRUUHSRUWLQJUHVXOWVRIFRQFOXGHGUHVHDUFK
ZRUNVRUVFLHQWLILFGLVFRYHULHV1RZPDQ\IRUSURILWSXEOLVKHUVKDYHVWDUWHG
SXEOLVKLQJUHVHDUFKMRXUQDOV7KHHPHUJHQFHRILQWHUDFWLYHRQOLQHGDWDEDVHV
DQGRQOLQHJDWHZD\VRISULPDU\OLWHUDWXUHPDUNVDUULYDORISHUVRQDOL]HGZHE
EDVHGVHUYLFHVIRUGLVVHPLQDWLQJVFKRODUO\OLWHUDWXUHWRJOREDOUHVHDUFKHUV
LQVWLWXWLRQVDQGSURVSHFWLYHDXWKRUV

 &+(&.<285352*5(66

 :KRLVWKHSXEOLVKHURIWKHMRXUQDOµ6FLHQFH¶"
D $PHULFDQ$VVRFLDWLRQIRUWKH$GYDQFHPHQWRI6FLHQFH 
E 1DWLRQDO$FDGHP\RI6FLHQFHVRIWKH86$
F 6FLHQWLILF$PHULFDQ,QF
G 0DFPLOODQ

 :KRLVWKHSXEOLVKHURIMRXUQDOµ1DWXUH¶"
D $PHULFDQ$VVRFLDWLRQIRUWKH$GYDQFHPHQWRI6FLHQFH 
E 1DWLRQDO$FDGHP\RI6FLHQFHVRIWKH86$
F 6FLHQWLILF$PHULFDQ,QF
G 0DFPLOODQ

 :KLFKLV127DQRWIRUSURILWSXEOLVKHU"
D 0DFPLOODQ
E $PHULFDQ$VVRFLDWLRQIRUWKH$GYDQFHPHQWRI6FLHQFH
F 1DWLRQDO$FDGHP\RI6FLHQFHVRIWKH86$
G 5R\DO6RFLHW\RI&KHPLVWU\

 :KLFKLV127WKHIRUSURILWSXEOLVKHU"
D 0DFPLOODQ
E 6SULQJHU
F :LOH\
G 5R\DO6RFLHW\RI/RQGRQ


,QWURGXFWLRQWR
6FKRODUO\
&RPPXQLFDWLRQ

6FKRODUO\
&RPPXQLFDWLRQ
 :KDWLVWKHUHMHFWLRQUDWHDJDLQVWVXEPLWWHGPDQXVFULSWVLQµ6FLHQFH¶
MRXUQDO"
D $ERXW
E $ERXW
F $ERXW
G $ERXW

21/,1(9,'(2678725,$/6
7KHUHDUHDQXPEHURIYLGHRWXWRULDOVDYDLODEOHRQWRSLFVGLVFXVVHGLQWKLV8QLW
6RPHRIWKHWXWRULDOVZHUHGHYHORSHGE\WKHUHSXWHGLQVWLWXWLRQVOLEUDULHVDQG
VFLHQWLVWV1RZ\RXFDQOHDUQPRUHDERXWKRZWREHFRPHDQDFWLYHUHVHDUFKHU
FRQWULEXWLQJSULPDU\UHVHDUFKOLWHUDWXUHDQGKRZ\RXZRXOGEHLQYROYHGLQ
FRPPXQLFDWLQJUHVHDUFKDVDQDXWKRUWR\RXUIHOORZVFLHQWLVWVUHVHDUFKHUVDQG
VFKRODUV

x $GYLFHWR<RXQJ6FLHQWLVWV'R,PSRUWDQW6FLHQFH 0$57,15$))
9LGHR
x &RPPXQLFDWLQJ6FLHQFH(8*(1(*$5),(/'9LGHR
x 'HILQLQJ6FKRODUO\&RPPXQLFDWLRQ9LGHR
x 'R
VDQG'RQ
WVLQ5HVHDUFK&RPPXQLFDWLRQV9LGHR
x *RRG3UDFWLFH,Q&RPPXQLFDWLQJ5HVHDUFK9LGHR




ϯŚƚƚƉ͗ͬͬǁǁǁ͘ǁĞďŽĨƐƚŽƌŝĞƐ͘ĐŽŵͬƉůĂǇͬŵĂƌƚŝŶ͘ƌĂĨĨͬϱ
ϰŚƚƚƉ͗ͬͬǁǁǁ͘ǁĞďŽĨƐƚŽƌŝĞƐ͘ĐŽŵͬƉůĂǇͬĞƵŐĞŶĞ͘ŐĂƌĨŝĞůĚͬϳϮ
ϱŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсϴĂǇďƉǌ,>ƵŽ
ϲŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсĐyKϮǌEϵK>ϯŐ
ϳŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсŬϯǁĂϴWƵϳ>Ϭ
 
$16:(5672&+(&.<285352*5(66
8QLW
DGDGE

8QLW
4DLLLELLLFLLGL

8QLW
FEFF

8QLW
4LLLLLLLYLL

*/266$5<2)7(506
7HUP 'HILQLWLRQ
$FDGHPLF
&RQIHUHQFH
,WLVDPHHWLQJIRUDFDGHPLFLDQVDQGUHVHDUFKHUVWRSUHVHQW
DQGGLVFXVVWKHLUZRUN7RJHWKHUZLWKDFDGHPLFRUVFLHQWLILF
MRXUQDOVFRQIHUHQFHVSURYLGHDQLPSRUWDQWFKDQQHOIRU
H[FKDQJHRILQIRUPDWLRQEHWZHHQUHVHDUFKHUV
$FDGHPLF
'DWDEDVH
,WLVDGDWDEDVHRIELEOLRJUDSKLFUHFRUGVDQRUJDQL]HGGLJLWDO
FROOHFWLRQRIUHIHUHQFHVWRSXEOLVKHGOLWHUDWXUHLQFOXGLQJ
MRXUQDODQGQHZVSDSHUDUWLFOHVFRQIHUHQFHSURFHHGLQJV
UHVHDUFKUHSRUWVSDWHQWVERRNVHWF
$FDGHPLF
-RXUQDO
,WLVDSHHUUHYLHZHGSHULRGLFDOLQZKLFKVFKRODUVKLSUHODWLQJ
WRDSDUWLFXODUDFDGHPLFGLVFLSOLQHLVSXEOLVKHG$FDGHPLF
MRXUQDOVVHUYHDVIRUDIRUWKHLQWURGXFWLRQDQGSUHVHQWDWLRQIRU
VFUXWLQ\RIQHZUHVHDUFKDQGWKHFULWLTXHRIH[LVWLQJUHVHDUFK
$UWLFOH
3URFHVVLQJ
&KDUJHV
$FHQWUDOPHFKDQLVPIRUIXQGLQJ2SHQ$FFHVV2$
VFKRODUO\SXEOLVKLQJE\FKDUJLQJDIHHIURPDXWKRUVZLOOLQJ
WRSXEOLVKLQDQ2$MRXUQDO
%LEOLRJUDSKLF
'DWDEDVH
,WLVDGDWDEDVHRIELEOLRJUDSKLFUHFRUGVDQRUJDQL]HGGLJLWDO
FROOHFWLRQRIUHIHUHQFHVWRSXEOLVKHGOLWHUDWXUHLQFOXGLQJ
MRXUQDODQGQHZVSDSHUDUWLFOHV
%5,&6
&RXQWULHV
$JURXSRIHPHUJLQJFRXQWULHVEHORQJWREURDGFDWHJRU\RI
GHYHORSLQJFRXQWULHV5HSUHVHQWHGFRXQWULHVDUH%UD]LO
5XVVLD,QGLD&KLQDDQG6RXWK$IULFD
&LWDWLRQ ,WLVDUHIHUHQFHWRDWH[WRUSDUWRIDWH[WLGHQWLI\LQJWKH
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